Objective: The aim of this paper is to describe the source and the scope of social inequalities in infant feeding practices. It examines the extent to which different recommendations are followed in different social groups and highlights the main factors influencing the total adherence to three recommendations at the population level. Design, setting and subjects: The study follows a representative sample (n ¼ 2103) of the children born in 1998 in the province of Québec (Canada). Detailed information on breast-feeding and complementary feeding was collected at 5 and 17 months by face-to-face interviews with the mother. The independent variables were mother's age, mother's education level, poverty level, family type, socio-economic status (SES) and living area. Odds ratios (adjusted for baby's rank in the family, birth weight and premature birth) are presented for breast-feeding, and for formula and cows' milk consumption, at different ages. The adherence to a combined indicator cumulating three recommendations (breast-fed at birth, complementary food at 4 months or later and cows' milk at 9 months or later) is also presented. Results: The analysis indicates that adherence to the recommendations is low in Québec. Breast-feeding initiation, duration and its exclusivity improved with mother's age and education level and SES. Adherence to the different recommendations was interrelated, indicating an accumulation of bad nutritional circumstances for children in low-SES families. The odds of being fed in accordance with the three studied recommendations, when living in a family with the highest SES, was 2.3 times higher than when living in a family with the lowest SES. When living with a highly educated mother, the odds ratio was 2.7 times higher than when living with a low-educated mother. For mother's age, the odds ratio reached 3.7 for children from mothers aged $ 35 years, in comparison with children from mothers # 24 years old. When SES or mother's education level was combined with mother's age, the children in the best situation were .8 more times likely than the least privileged children to be fed in accordance with these recommendations. Living area was not related with infant feeding during the first year of life. Conclusions: Breast-feeding and nutrition could be related with different health and cognitive outcomes in childhood and later in life. Consequently, social disparities in diet during infancy could play a role in the development of social and health inequalities more broadly observed at the population level. Intervention to improve adherence to breast-feeding and nutrition recommendations in infancy should be prioritised and evaluated for its impact on the reduction on infant diet inequalities over time.
In the first year of life, humans have to adapt to different feeding modes. Specific public health recommendations have been developed to guide mothers in feeding their newborns for optimal health and development. In Canada, the recommendation is to breast-feed exclusively for at least 4-6 months. During this period of time, children should not be given any other type of milk or artificial formula, nor water, juice or food. Between 4 and 6 months, complementary food (purees, juice) can gradually be introduced into the daily diet of the baby, to complement breast-feeding which should continue up to 2 years or longer. Cows' milk should not be introduced before 9-12 months 1 . Social class disparities in infant feeding could generate short-and long-term health inequalities in a population 2, 3 . Different demographic and social factors influencing the initiation, exclusivity and duration of breast-feeding, and the age of introduction of complementary food, have been identified. Among the most influential are mother's age, educational level, ethnic origin, marital and occupational status, type of work and family income 3 -11 . Studies on breast-feeding usually present few details about exclusive breast-feeding and complementary feeding, and are rarely based on a representative sample of children. Moreover, social factors are often studied separately, making it difficult to evaluate the most influential ones for public health interventions.
The aim of this paper is to describe the source and scope of social inequalities in infant feeding practices. It examines the extent to which recommendations are followed in different social groups and highlights the main factors influencing adherence to three infant nutrition recommendations at the population level. This will help the development of public health interventions aimed at diminishing the impact of social inequalities in infancy on health and social position later in life.
Methods
The analyses were performed on data from the Longitudinal Study of Child Development in Québec (LSCDQ 1998 (LSCDQ -2002 conducted by Santé Québec, a division of the Institut de la Statistique du Québec (ISQ). The study follows a representative sample (n ¼ 2103) of the children born in 1998 in the province of Québec (total population . 7 million, approximately 70 000 newborns per year), in Canada. Detailed information on breastfeeding and complementary feeding were collected at 5 months and completed at 17 months by two face-to-face interviews with the most knowledgeable person, generally the mother. More details about the study have been published elsewhere 12 .
In the first data collection (at 5 months), the mother indicated if the child had been breast-fed and for how long. Questions about the age of introduction of formula, other types of milk and complementary food were also asked. In the second data collection (at 17 months), the mother indicated the age of the child when she stopped breast-feeding (whenever applicable) and started giving formula, and when she began giving cows' milk and lumpy food. Of the 2103 children in the first data collection, 1985 (94.4%) remained in the second data collection.
The data were analysed for two types of breast-feeding. Total breast-feeding included all breast-fed children whether or not they received formula, other types of milk, water, juice or food. Exclusive breast-feeding included the children who received breast milk only (no water, formula, other milk, juice or food). Dependent variables were the duration of total and exclusive breastfeeding, the age of introduction of formula and ending thereof, and the age of introduction of cows' milk, complementary food and lumpy food.
There was some duplication in questions in the 5-months and 17-months questionnaires. Nearly 95% of the mothers gave the same answer to the number of months they breast-fed. The durations were calculated before developing the indicators. To minimise potential memory bias, 5-months questionnaire answers were first used, and answers from the 17-months questionnaire were used only to complete the duration whenever necessary. For example, duration of breast-feeding of , 5 months relied on answers from the first questionnaire. If the mother was still breast-feeding at that moment, the duration was completed with the second questionnaire (17 months). All variables are presented in months.
Social inequalities were measured by mother's age and education level, level of poverty, family type, socioeconomic status (SES) and living area. Mother's age was presented in four categories: # 24 years, 25-29 years, 30 -34 years and $ 35 years. Mother's education level was classified as 'no high school diploma', 'high school diploma' and 'higher than high school diploma'. Level of poverty was based on the Canadian poverty index, which comes from family gross annual income adjusted for household size and living area. A family income , 60% of the appropriate poverty level was considered as 'very poor', between 60 and 99% was considered as 'poor', and 100% or more was considered as 'not poor'. Family type distinguished between 'single-parent families' and 'twoparent families'. SES was based on the method developed by Willms and Shields 13 and includes parents' level of education, work prestige scale and gross family income. Education level was re-scaled from 1 to 16 years and standardised with a mean of 0 and a variance of 1. Work prestige was coded according to the classification of prestige and then transformed to obtain a continuous variable with a mean of 0 and a variance of 1. Gross family income was also standardised. Indicators were averaged for all infants. Single-parent families are more likely to have lower SES mainly because their income is on average lower than that of two-parent families, especially when both parents are working. Analyses were based on tertiles (33% of the sample) of SES. The first tertile (SES1) indicated families with the lowest SES and the third tertile (SES3) indicated families with the highest SES. Living area was obtained by looking at postal codes in accordance with provincial classification of areas. Children were classified as living in an 'urban area' (64%), a 'semi-urban area' (14%) or a 'rural area' (22%). All indicators of social inequalities were collected when the children were 5 months old.
Potential confounding factors used in the analysis were baby's rank in the family, baby's birth weight and premature birth. Baby's rank (referring to mother's parity), baby's birth weight and premature birth were obtained from medical records. First-born babies are more likely to be breast-fed than others. On the contrary, low-birthweight and premature babies are less likely to be breastfed. Premature birth refers to a delivery before 36 weeks of gestation.
Analyses were done by first characterising the independent effect of each social inequality indicator on each of the dependent variables by logistic regression modelling. The odds ratios were then calculated, controlling for potential confounders from logistic regression. The analyses were done using weighted data and were adjusted for the design effect as the sampling plan was of a stratified sample. Statistical significance level was fixed at 5% and SAS version 8.2 (SAS Institute, Cary, NC) was used for statistical analyses. Figure 1 illustrates the relationships between the different feeding modes from birth to 18 months for the Québec children. At birth, 72% of the children were breast-fed, and 33% began their life with formula (5.8% received both breast milk and formula at the hospital). At 4 months, only 6% of the children were exclusively breast-fed. The majority were fed formula (77%) and ate complementary food (86%) daily. At 6 months, less than a third (29%) were still breast-fed, a quarter (23%) were drinking cows' milk and a tenth (11%) were eating lumpy foods. At this age, the majority (81%) were fed formula. The prevalence of breast-feeding dropped from 29% at 6 months to 10% at 12 months. The proportion of children given formula also varied from 81% to 30% between 6 and 12 months, as cows' milk gradually replaced formula. At 12 months, the majority of the children were given cows' milk (92%) and lumpy foods (93%).
Results

Relationships between feeding modes
The different elements of the recommendations for infant nutrition were interrelated. Children breast-fed at birth, exclusively breast-fed at 4 months and breast-fed at 12 months were less likely to receive complementary food and cows' milk early, compared with other children. The difference is especially important for children not exclusively breast-fed at 4 months. Two-thirds (65%) of them received complementary food before 4 months. Early introduction of complementary food was also related to the early introduction of cows' milk, as 82% of the children receiving complementary food before 4 months also received cows' milk before 9 months (data not shown). Because of these associations and a low prevalence for some feeding modes at certain ages, further analyses were done only for total breast-feeding (at birth and 2, 4 and 6 months), exclusive breast-feeding (at birth and 2 months), formula (at birth and 2, 4 and 6 months) and cows' milk (at 9 and 12 months). Table 1 presents the crude odds ratios and Table 2 the adjusted odds ratios (with 95% confidence intervals) for breast-feeding. Univariate analysis indicated that, from birth to 6 months, children from two-parent families, from families with higher SES or with older or highly educated mothers were more likely to be breast-fed than were other children. Living area was not related to breast-feeding. Mother's age and education level and SES had the strongest impact. Compared with children whose mothers were #24 years old, the odds of being breast-fed at birth and at 2, 4 and 6 months for children whose mothers were $ 35 years old was from 2.9 to 4.4 times higher. The odds of being breast-fed at birth was 60% higher for children whose mothers had a high school * Adjusted for baby's birth rank, premature birth and low birth weight, and for all variables in the table.
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† Reference category. diploma and 3.5 times higher when mothers had more than a high school diploma, in comparison with mothers who did not complete high school. Similarly, higher SES increased the odds of being breast-fed. Living in a two-parent family also doubled the odds of being breast-fed when compared with the children from single-parent families. These differences persisted from birth to 6 months except for poverty level, which had an effect only at birth. When all the variables were looked at together (Table 2 ), the influence of mother's age and education level remained significant. At 6 months, the odds of being breast-fed was 3 times higher for children with mothers aged $35 years than for children from the youngest mothers, and for the children of mothers with more than a high school diploma compared with the children of mothers with no high school diploma. Socio-economic status remained significant only at 2 and 4 months. Exclusive breast-feeding also varied positively with the variables studied, especially with mother's age and education level. The crude odds of being exclusively breast-fed was 3.4 times higher at birth and 5.1 times higher at 2 months for children of mothers with more than a high school diploma, compared with mothers with no high school diploma. The odds of being exclusively breast-fed at 2 months increased with mother's age, being more than 4 times higher for children from older mothers compared with children from younger mothers. Adjusted odds ratios indicated that, when all variables were looked at together, only mother's education and family type remained significant for exclusive breast-feeding at birth. At 2 months, mother's age, education level and SES increased the odds of being exclusively breast-fed by 60% to 2.9 times. The low proportion of children exclusively breast-fed at 4 months (6%) did not allow for such analyses at this age. Table 3 presents crude odds ratios and Table 4 adjusted odds ratios (with 95% confidence intervals) for consumption of formula and cows' milk at different ages. Univariate analysis indicated that children with older and highly educated mothers had a lower odds of being fed formula from birth to 4 months and a higher odds at 6 months (between 2.0 and 2.7 times higher) than the children from younger mothers or mothers with no high school diploma. Formula was replaced by cows' milk in the daily diet of the babies. The odds of being given cows' milk at 9 months was lower for children whose mothers were aged $ 25 years or had a high school diploma or more, compared with children whose mothers were aged # 24 years or had no high school diploma. SES followed the same pattern as mother's education in its effect on formula and cows' milk. Children from single-parent families were also more likely to be fed formula earlier in their life than were children of two-parent families. Similarly, being very poor was related with a higher odds of being fed formula at birth and a lower odds of being fed formula at 6 months. Living area was not related with drinking formula or cows' milk at any of the ages studied. When all the variables were looked at together (Table 4) , mother's age remained significant for being fed formula from 2 to 4 months but not at birth, and for drinking cows' milk at 9 months but not at 12 months. Mother's education remained significant for being fed formula from birth to 2 months only, and for drinking cows' milk at 9 months only.
Adherence to three infant nutrition recommendations Figure 2 illustrates the adjusted odds ratios (95% confidence intervals) for whether or not children were fed in total accordance with the three infant nutrition recommendations by SES, mother's education level and mother's age. Children whose mothers adhered to the recommendations were breast-fed at birth, received complementary food at 4 months or later, and cows' milk at 9 months or later (28.3% of the sample). Children whose mothers did not follow the recommendations were not breast-fed at birth, received complementary food before 4 months and cows' milk before 9 months (13.8% of the sample). The proportion of infants fed in accordance with the three studied recommendations increased gradually from 16% in SES1 to 44% in SES3, whereas the proportion of infants not fed in accordance with the same three recommendations diminished from 20% in SES1 to ,6% in SES3 (data not shown). In comparison with children from SES1, the children in SES2 and SES3 were 1.3 and 2.3 times more likely, respectively, to be fed in accordance with these recommendations. On the contrary, the odds of not being fed in accordance with these recommendations was 33% lower for children from SES3 than for children from SES1.
The impact of mother's education level was stronger than that of SES. The odds of being fed in accordance with the three recommendations was 2.7 times higher for children with the most educated mothers, compared with children whose mother had no high school diploma. On the other hand, the children of the more educated mothers had an odds of not being fed in accordance with the recommendations that was 88% lower than for the children of less educated mothers.
The impact of mother's age was even stronger. In comparison with children from mothers aged # 24 years, the odds of being fed in accordance with the recommendations was 2.7 and 3.7 times higher for the children whose mothers were aged 30-34 years and $35 years, respectively. Level of poverty and family type were not associated with these recommendations. Figure 3 illustrates the adjusted odds ratios (95% confidence intervals) for being fed in accordance with the three studied recommendations when SES and mother's age are combined, and Fig. 4 presents similar Table 3 Crude* odds ratios (95% confidence intervals) for drinking formula and cows' milk at different ages in Qué bec, 1998 and 1999
Drinking formula * Adjusted for baby's birth rank, premature birth and low birth weight.
† Reference category.
Table 4
Adjusted* odds ratios (95% confidence intervals) for drinking formula and cows' milk at different ages in Qué bec, 1998 and 1999
Drinking formula * Adjusted for baby's birth rank, premature birth and low birth weight, and for all variables in the table.
data when mother's education level and mother's age are combined. Being in the highest SES category had a positive influence at any age of the mother. The odds of being fed in accordance with the three studied recommendations was especially high for children whose mothers were aged $ 30 years (5 to 8 times higher). For mother's education, having a high school diploma or higher had a positive influence that increased gradually with mother's age.
Discussion
This research indicates that adherence to infant feeding recommendations is low in Québec. Even if 72% of the Fig. 3 Adjusted* odds ratio (95% confidence interval) for being fed in total accordance with three infant nutrition recommendations (breast-fed at birth, solid food at 4 months or later and cows' milk at 9 months or later) for the combination of socio-economic status (SES) and mother's age group in Qué bec, 1998 and 1999. children are breast-fed at birth, only 6% are exclusively breast-fed at 4 months, 61% receive complementary food before this age and 35% are given cows' milk before 9 months. At 12 months, only 10% of the children are still breast-fed. Similar results have been reported in other countries 4,7,10,14 -19 . This gap generates high social and medical costs that could be reduced at the population level with better adherence to the recommendations 20, 21 . But adherence to the recommendations is highly sensitive to social inequalities. The higher the social class into which a child is born, the better the odds that the child is fed in accordance with public health recommendations. Breastfeeding initiation and duration, and its exclusivity, improve with educational level of the mother and with higher SES, whereas early formula and cows' milk consumption follows a reverse pattern. The scope of social inequalities observed from the lowest to the highest SES in this research is a source of preoccupation because of its long-term consequences on children's health. As mother's age is also an important source of inequalities, it is important to promote education for young girls and to intervene in early pregnancy for less educated women and for women with the lowest SES.
The adherence to the different recommendations is interrelated, indicating an accumulation of bad nutritional circumstances for children further down in the social hierarchy. In the lowest SES, almost a quarter of children are not fed in accordance with three important recommendations, i.e. they are not breast-fed at birth, and receive complementary food before 4 months and cows' milk before 9 months. When SES or mother's education level is combined with mother's age, the children in the best situation have . 8 times higher odds than the least privileged children to be fed in accordance with these recommendations. Nevertheless, even in the best social situation, less than half of the children are fed in accordance with the three recommendations. This indicates that interventions should be aimed at the whole population, while targeting the lower socioeconomic groups more specifically. Good support early after birth is also essential, as the adherence to the different recommendations is interrelated.
More research is needed to identify the specific factors contributing to the generally low rate of breastfeeding in the population. It is also essential to document the cultural and social factors influencing the shorter duration of breast-feeding in lower socio-economic groups. For example, the length of maternity leave, mother's type of work and the number of working hours could interfere separately or in combination with breastfeeding. The importance of husband's and family members' support also needs to be documented. Interventions targeting both parents and workplaces have to be evaluated, to find the most efficient way of increasing the initiation and duration of breast-feeding at the population level.
Breast-feeding and nutrition could be related with different health and cognitive outcomes in childhood and later in life. Consequently, social disparities of diet in infancy could play a role in the development of social and health inequalities more broadly observed at the population level. Intervention to improve adherence to breast-feeding and nutrition recommendations in infancy should be prioritised. In parallel, it is important to develop appropriate measurements adapted to different social groups to evaluate if social inequalities in infant diet increase or decrease in the population over time. Adjusted* odds ratio (95% confidence interval) for being fed in total accordance with three infant nutrition recommendations (breast-fed at birth, solid food at 4 months or later and cows' milk at 9 months or later) for the combination of mother's education level and mother's age in Qué bec, 1998 and 1999. *Adjusted for baby's birth rank, premature birth, low birth weight, living area, socio-economic status, mother's education level, mother's age, poverty level, family type and living area; †reference category. Source: Institut de la Statistique du Qué bec (É LDEQ 1998-2002) 12 
